The main disadvantage of the cumulative jet is the velocity gradient on the jet length. Due to the velocity gradient, the jet has effectiveness only in a strong focus distance from the target. One possibility to resolve this problem is by the Cauchy problem.
INRODUCTION
The development of scientific programs dealing with studies on effectiveness rising are connected with financial investments in experimental researches on one hand, and, on other hand, with math's modeling of the process of cumulative jet formation. The shaped charge consists of main elements like shell, explosive charge and liner which their longitudinal profiles could be written by some continuous functions. If these functions are elements from an equation, then the optimization tasks could be formulated, for example the task with a variation calculation [1, 2] or a Cauchy problem.
The main disadvantage of the cumulative jet is the velocity gradient on the jet length. Due to the velocity gradient, the jet has effectiveness only in a strong focus distance from the target surface. If the velocity gradient is zero then the jet is able to work in large ranges from the target.
Possibility to resolve this problem is by the Cauchy problem. The optimization may include the profiles determination of the main surfaces of the shaped charge elements, which have influence into jet forming. We consider this task within the hypothesis of the radial-flat scheme from the hydrodynamic model of OrlenkoStaniukovitch [3, 4] . On this basis, the functions of the shaped charge main elements profiles (shell, liner and explosive charge between them) enter into the differential equation. This equation is unitary to formulate a Cauchy problem and to solve it about one function when other are defined, in several cases under additional conditions [5] .
CAUCHY PROBLEM
It is known [5] , that the characteristics of the shaped jet, its length in particular, depend on the geometry of the shaped charge. The influence of this factor is analyzed later. The solution of the task is fulfilled within the hypothesis of the faltradial scheme of the hydrodynamic model of Orlenko-Staniukovitch - Fig.1 . In the Cartesian co-ordinate system z0y there are determined the following equations of the curve of the surfaces of the basic details of the shaped charge with height H: y 1 =F(z), y 2 =Φ(z), y 3 =ϕ(z) and y 4 =f(z) which describe the external and internal surface of the body, and the external and internal surface of the lining of the shaped charge, respectively. The following limitations are imposed on the functions listed here above -they are continuous and have continuous first derivatives. Besides, the following conditions are always fulfilled:
It is assumed that the explosive charge is isotropic and homogeneous. The front of the detonation wave moves from left to right and it is flat and perpendicular to axis Oz. In time t = 0, the detonation wave reaches top of a cumulative liner and at t > 0, the wave starts its movement along a liner with detonation velocity D. The schema of a cumulative liner collapse is shown on Fig.2 .
The elementary part of a liner with coordinate z and length dz is selected. In time t = z/D, the point A of this part starts moving to the Oz axis with velocity W 0 (z). During time dt = dz/D the detonation wave reaches a point B and the point A is displaced in a direction to axis Оz on distance dy
Then the point A will be from the axis Оz at a distance
(
Let the collapse velocity of the liner Wo(z) do not depend on time and it is a function of the z coordinate only. Then, the point A covers the distance R after time T which is represented by:
For the same time T, the point B displaces to the axis Oz with velocity
Then the point B stays from the axis Oz with space L 2
The cumulative liner part collapse angle from Fig.2 is determined by the formula
The collapse velocity W 0 (z) of the elementary part of the liner has related to the cumulative jet velocity W 1 (z) by the kinematics proportion [2, 5] :
[ ]
(8)
In accordance with ratiocination above we place a condition W 1 (z) = W 1 = const. and the equation (8) transforms in the following equation:
From equations (10), (11), (12), (13) and (14), equation (9) can be rewritten as:
The densities of the materials of the main charge elements are constant values. Equation (15) can be written as following equation:
where [ ]
And А(z), B(z), C(z), a(z), b(z), c(z), d(z), e(z), g(z)
where
In result here the Cauchy problem is formulated for a first order differential equation concerning the unknown function f(z). The numerical solution of a problem allows designing a profile of a liner which influences to no-gradient forming of a jet. But, the liner which was designed is not technological. It is expensive to manufacture the liner with difficult shape. In this case, the task for liner surface determination has to be prolonged. Therefore we have to put in the equation (16) under a condition for a conical liner df = const and dφ = const.
Technological Shaped Charge Design with No-Gradient Cumulative Jet
Let study another example. In this case we require technological and conical type of the liner and the cylindrical type of the shell. In this case df = const, dφ = const and dF(z) = dФ(z) = 0. Then the equation (16) could be rewritten: Figures   Fig.1 . Shaped charge schema. 
